Recently, the laparoscopic approach has been used more frequently for liver resection due to the rapid development of innovative laparoscopic instruments and improvements in surgical skills. To control bleeding from liver parenchyma is important in laparoscopic surgical procedures. Microwave energy is a safe and effective coagulation device to achieve good hemostasis during hepatic resection with both open and laparoscopic techniques. We describe the method of laparoscopic liver resection using flexible-type needle and spatula-type electrodes of a microwave tissue coagulator. This technique is safe and bleeding can be easily controlled.
Introduction
Laparoscopic liver resection for benign tumors was first described by Reich et al. in 1991 1) . Laparoscopic liver resection presents a unique technical challenge and anatomical difficulty in achieving satisfactory hemostasis along the transection plane. However, controlling hemorrhage from large intrahepatic vessels, liver parenchyma, and deep dissection is difficult. During the past few years, the development of new laparoscopic instruments has made it more feasible to attempt laparoscopic hepatectomy. Recently, laparoscopic liver resection has been reported to be less invasive and equivalent to open surgery with respect to survival 2) . However, laparoscopic liver resection is not widely accepted. In 2010, laparoscopic partial liver resection and lateral segmentectomy were included in the surgical treatment of the Japanese health insurance. Previously, microwave tissue coagulators have been used to achieve hemostasis in patients undergoing liver resection 3) . We perform laparoscopic liver resection since 1999.
This article describes our technique of laparoscopic liver resection using the electrodes of a microwave tissue coagulator and the outcome of this surgical treatment. Table 1 .
Methods
The surgical technique for liver resection used can be described as follows: under general anesthesia, a periumbilical port was created to establish a CO2 pneumoperitoneum and to insert a 10-mm, 30° laparoscope. The intra-abdominal pressure was optimally kept at around 10 mmHg. The work- which generated a 2450-MHz microwave, which was transmitted to flexible-type needle electrodes 1) 2) (Fig. 1) . The liver was punctured along the transection line using a needle elec- The resected specimen covered with an end-bag was removed from the umbilical wound.
Results
Surgical procedures and results are summarized in 
Discussion
With the advent of minimally invasive surgery, laparoscopic hepatic resection is widely used to treat primary and metastatic liver malignant tumors. We believe that the laparoscopic approach to hepatic resection offers significant benefits hemorrhage may be more difficult to control laparoscopically.
However, improved instrumentation has contributed to the safety of laparoscopic hepatectomy.
Microwave tissue coagulators are helpful in achieving homeostasis. In addition, there has been a report of laparoscopic microwave ablation for hepatic malignancies 4) . We used useful electrodes, flexible-type needle electrodes and spatula-type electrodes, for resection of the hepatic tumor. We used a flexible-type needle electrode of the microwave coagulator to create a margin and a spatula-type electrode of the microwave coagulator to divide the liver parenchyma and expose the vessels. In our institution, the results of laparoscopic hepatic resection for liver tumors were acceptable.
The use of the microwave tissue coagulator together with the electrode is one of the power tools for laparoscopic hepatic resection and allows safe treatment.
